###### Strengths and limitations of the study

-   This systematic review adds to the evidence regarding the effectiveness of healthcare interventions, which specifically target patients with poor glycaemic control of type 2 diabetes mellitus, in community settings.

-   There is no specific definition for 'poor control' diabetes in the literature, but by including all studies that had patients with a HbA1c ≥59 mmol/mol (7.5%), we captured the full range of poor glycaemic control and also examined other key risk factors such as blood pressure and lipids.

-   Data were pooled from 42 studies across four continents, enhancing the generalisability of the findings.

-   We did not account for medication use in the studies, but given that all included studies were randomised controlled trials, which would balance out delivery of medications, we think that differences in underlying medication usage may relate to how different interventions promote intensification of medications.

-   An individual patient data meta-analysis may answer further questions not possible in this review.

Introduction {#s1}
============

Worldwide, type 2 diabetes mellitus (T2DM) is rising in prevalence and will exceed 4.4% of the world's population or 366 million by 2030.[@R1] Despite a wealth of evidence regarding the importance of risk factor control in T2DM, many patients continue to have poor control of HbA1c, blood pressure and lipids. Up to 60% of the patients fail to meet target HbA1c levels.[@R2] Similarly, over one-third of the patients with T2DM have inadequate blood pressure control.[@R3] Poorly controlled T2DM---and its associated microvascular and macrovascular complications---is associated with higher morbidity, higher mortality, poorer quality of life and substantial economic burden.[@R4]

Several studies have examined interventions designed to support the delivery of diabetes care in the community to improve glycaemic and cardiovascular risk factor control.[@R5] A 2011 review of community-based interventions including all patients with T2DM, comprising 68 studies, showed that only one-third had a statistically significant improvement in one of the relevant clinical outcomes for diabetes: HbA1c, blood pressure or lipids.[@R8] The majority of the included studies targeted all patients with T2DM without focussing on those with poor control. Although no overall effect was noted, combining organisational with professional (multifaceted) interventions was concluded to be more beneficial than single interventions and the highest quality multifaceted randomised controlled trials (RCTs) tended to include decision support interventions and elements. A 2013 review looked at 48 cluster RCTs, assessing the effectiveness of quality improvement (QI) strategies on the management of diabetes (both T1DM and T2DM).[@R11] It suggested that QI interventions, which intervened at a system level on diabetes management, were associated with the largest benefits in glycaemic control and that the effectiveness of interventions targeting healthcare practitioners varied with baseline glycaemic control, being more effective with patients with worse control.[@R11] A 2016 review, of T1DM or T2DM in primary care, looked at the effects of Clinician Education, Clinician Reminders, Team Changes, Case Management, Electronic Patient Registry, Telemedicine and Audit and Feedback.[@R10] Including 30 studies, it concluded that multifaceted interventions on multidisciplinary teams were most effective. Interventions targeting family physicians were only effective if computerised feedback on insulin prescribing was provided.

Four large RCTs from North America and the UK have investigated the effects of intensive management of hyperglycaemic and cardiac risk factors on mortality in T2DM across all settings.[@R12] Uncertainty remains regarding intensive glycaemic management for all patients with T2DM, with concerns about aggressive reductions in HbA1c.[@R18] Targeted reductions in cardiovascular and glycaemic risk factors in certain vulnerable populations (cognitively impaired, disabled and frail) have been advocated.[@R19] Interventions that specifically target those with very poor control of risk factors may be more beneficial than those targeting all patients, achieving the benefits of cardiovascular and glycaemic control, but without the potential risks of intensively lowering HbA1c in all persons with T2DM. The effect of interventions specifically targeting patients with poorly controlled T2DM in primary care is unknown.

Our aim was to assess the effectiveness of healthcare interventions delivered in primary care and community settings, targeting poorly controlled T2DM, which seek to improve glycaemic control, blood pressure and lipids.

Methods {#s2}
=======

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were used to standardise the conduct and reporting of the research and the protocol was registered on PROSPERO.[@R20]

Data sources and searches {#s2a}
-------------------------

We searched articles in all languages from the Cochrane Library, Pubmed, Embase, Web of Science and SCOPUS from 1990 to 31 December 2016. Reference lists of all included papers were searched. Secondary searching of all references from included studies was also conducted. Online [supplementary appendix 1](#SP1){ref-type="supplementary-material"} outlines the search string.
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Study selection {#s2b}
---------------

We considered RCTs, controlled clinical trials, controlled before and after studies and interrupted time series analyses meeting the Cochrane Effective Practice and Organisation of Care (EPOC) quality criteria.[@R21] Studies published in all languages were eligible.

### Population {#s2b1}

Individuals with 'poorly controlled' T2DM were our population of interest. Though there is a broad consensus about the importance of achieving good glycaemic control for the reasons described, there are no validated cut-offs, which define 'poor-control' of T2DM for targeted interventions. Poorly controlled T2DM has been defined based on elevated glycated haemoglobin levels in the literature, with different thresholds of HbA1c described, from over 59 mmol/mol (7.5%), over 64 mmol/mol (8.0%) to over 75 mmol/mol (9.0%).[@R22] In this review, we considered participants to have poorly controlled T2DM if their HbA1c was over 59 mmol/mol (7.5%) (or if over 80% of the population in a study had a HbA1c over 59 mmol/mol). Similarly, there is no defined cut-off as to what defines 'poorly controlled' blood pressure. We identified studies primarily based on poor glycaemic control and also included participants in these studies who had uncontrolled hypertension or elevated cholesterol/lipids, if the risk factor level was above that of an accepted international target, as designated by the study authors. Where studies included patients with 'poor control' based on a range of risk factor profiles, for consistency, we only included a study if 80% of the population had a HbA1c over 59 mmol/mol (7.5%).

### Interventions {#s2b2}

We included interventions delivered by healthcare professionals specifically aiming to target patients with poor control of T2DM, based in primary care or community settings. The primary healthcare setting was defined as providing 'integrated, easy to access, healthcare services by clinicians who are accountable for addressing a large majority of personal healthcare needs, developing a sustained and continuous relationship with patients and practicing in the context of family and community'.[@R25] We excluded drug trials though interventions could have involved treatment intensification. Interventions were defined as simple if they had one identifiable component and multifaceted if they had more than one element. We excluded trials performed within the hospital or the hospital-outpatient setting. The Cochrane EPOC taxonomy of interventions was used and the predominant intervention type was defined using five categories including organisational, patient-centred, regulatory, financial and professional. Examples of these intervention types are provided in online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}.[@R21]
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### Comparison {#s2b3}

Comparison groups were included if they received usual care in that setting for T2DM. Controls were also included if they received minor enhanced elements of care, such as education leaflets, which the study authors believed did not go beyond usual care in most settings.

### Outcome measures {#s2b4}

Primary outcomes included glycaemic control (HbA1c), blood pressure (systolic or diastolic) and lipid levels, but if studies did not include HbA1c, they were excluded. Secondary outcomes included patient-reported outcome measures (PROMs) (eg, health-related quality of life), utilisation of health services, behavioural outcomes such as medication adherence, provider behaviour, acceptability of service to patients and providers, economic outcomes and adverse events.

Data extraction and quality assessment {#s2c}
--------------------------------------

Two reviewers (MEM and RG) read the titles and/or abstracts of the identified references and eliminated irrelevant studies. Studies that were deemed eligible for inclusion were read in full and their suitability for inclusion in the systematic review was independently determined by two reviewers. Disagreements were managed by a third, independent reviewer (SMS). The following information was extracted: (a) details of intervention, (b) participants, (c) clinical setting, (d) study design, (e) outcomes, (f) author information. We contacted authors for missing data.

Risk of bias in articles was assessed using the Cochrane Handbook for systematic reviewing and EPOC criteria.[@R26] Two review authors independently assessed the risk of bias of each included study against the criteria described in the Cochrane risk of bias tool. We explicitly judged each of these criteria using: low risk of bias, high risk of bias or unclear risk of bias (either lack of information or uncertainty over the potential for bias). We resolved disagreements by consensus and consulted a third review author to resolve disagreements if necessary. An overall assessment of a study's risk of bias was determined using EPOC guidance, with judgement and consensus reached between two reviewers (MEM and SMS).[@R26]

Data analysis {#s2d}
-------------

For continuous data, we calculated the treatment effect using mean differences (MDs) and 95% CIs. No binary outcomes were included. Revman software was used to perform the analysis, determine heterogeneity and produce forest plots to illustrate pooled estimates.[@R21] Stata version 13 was used to investigate publication bias by creating funnel plots and using Egger's test to assess funnel plot asymmetry.[@R27] A random-effects analysis was performed and heterogeneity across the studies was quantified using the I^2^ statistic. The I^2^ statistic describes the percentage of the variability in effect estimates which is due to heterogeneity rather than sampling error (chance).[@R28] If the I^2^ statistic was \>50%, it was deemed that there was significant heterogeneity between the studies.

Subgroup analyses were performed for primary outcomes based on a priori assumptions, as per the PROSPERO protocol.[@R20] For HbA1c, we explored the possible effects of subgroups: (a) the type of intervention based on the EPOC taxonomy (see online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}); (b) study quality and (c) baseline HbA1c in the study populations (HbA1c 7.5%--9.4% or ≥9.5%). After reviewing, the included studies we also included study duration as a subgroup (\<12 months or ≥12 months), as a wide range in study duration was found. Subgroup analyses for systolic blood pressure (SBP) and diastolic blood pressure (DBP) explored the effects of intervention-type based on the EPOC taxonomy.

When important heterogeneity was identified, we investigated its causes using meta-regression. Meta-regression is an extension to subgroup analysis that allows the effect of continuous, as well as categorical, characteristics to be investigated.[@R29] Meta-regression was performed to explore the effects of: (a) study quality (using the overall assessment risk of bias); (b) study population characteristics (eg, gender, age and baseline HbA1c and SBP); (c) intervention type (EPOC taxonomy) and (d) study duration on the primary outcomes.[@R29] Random effects meta-regression was performed using Stata version 13.[@R27]

Results {#s3}
=======

Overall 18 829 titles were screened and 42 full text articles met the inclusion criteria ([figure 1](#F1){ref-type="fig"}: PRISMA flow diagram). All 42 studies were RCTs, encompassing 50 interventions in total, comprising 11 250 patients.[@R22] No other eligible study designs were identified.

![Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow sheet.](bmjopen-2016-015135f01){#F1}

Characteristics of studies {#s3a}
--------------------------

Twenty-nine of the 42 studies were conducted in USA, 9 in Europe, 2 in Australia, 1 in Mexico and 1 in Israel. Follow-up of outcomes in the studies varied in length from 3[@R53] to 36 months.[@R46] The mean HbA1c at baseline across all studies was 9.5% (95% CI 9.3% to 9.8%). The mean age of patients in the studies was 58.0, varying from 47.9 (62) to 67.5 (41) partly reflecting different inclusion criteria ([table 1](#T1){ref-type="table"}). Thirty studies explicitly defined their study population as 'poorly controlled', 'complicated' or 'persistently poorly controlled', whereas the other 12 had poorly controlled T2DM with HbA1c ≥59 mmol/mol (7.5%) as per the review inclusion criteria. Twenty-seven of the 42 studies reported SBP results[@R22] and of these, 23 reported DBP.[@R22] Twenty of the studies reported a lipid outcome.[@R23] All of the 42 studies reported at least one secondary outcome. Two studies were excluded from primary outcome analysis due to lack of appropriate data, despite efforts to contact authors.[@R31]

###### 

Characteristics of included studies

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study ID\                           Patient participants\                                                                                                                      Brief intervention description                                                                                                                                                                    Predominant intervention type   Outcomes:\                                                                                                                                                                                                                                                                                                                                                 Study duration\
  Author\                             Total patients (n) Intervention (n) Control (n)\                                                                                                                                                                                                                                                                                                                             Primary\                                                                                                                                                                                                                                                                                                                                                   months
  Year\                               Age (mean, unless stated)\                                                                                                                                                                                                                                                                                                                                                   Secondary                                                                                                                                                                                                                                                                                                                                                  
  Country                             Gender (% male, unless stated)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      HbA1c cut-off of 'poor control'\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Baseline HbA1c level (mean)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Baseline BP (mean)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
                                      % on insulin at baseline\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Diabetes duration: (years)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
  ----------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------
  Anzaldo-Campos\                     Patient participants\                                                                                                                      Two interventions:\                                                                                                                                                                               Patient-centred                 Primary outcomes: HbA1c at 10 months\                                                                                                                                                                                                                                                                                                                      10 months
  2016\                               301 Patients (99 Intervention 1 (PD) and 102 in Intervention 2 (PD-TE) and 100 Control)\                                                   Nurse care support and peer-led diabetes self-management education intervention (called Project Dulce).\                                                                                                                          Secondary outcomes: Lipid and TAG profile; BP; BMI\                                                                                                                                                                                                                                                                                                        
  Mexico                              Mean age: 51.5\                                                                                                                            Nurse care support and peer-led diabetes self-management education intervention. A technology-enhanced intervention, using cell phone uploads of glucose and BP levels and text message support                                   Self-reported outcomes: Self-efficacy (Spanish self-efficacy); Depression (PHQ-9); Lifestyle (IMEVID); Quality of life (Diabetes 39); Diabetes knowledge (DKQ24)                                                                                                                                                                                           
                                      % male: 33%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      T2DM with HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
                                      Mean HbA1c: 11.16\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: 122/78\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      81 medical offices within one Family Medical Unit\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Trained clinicians, nurses and peer educators                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Basudev\                            Patient participants\                                                                                                                      Virtual clinic integrating primary and specialist care                                                                                                                                            Organisational                  Primary outcomes: HbA1c at 12 months\                                                                                                                                                                                                                                                                                                                      12 months
  2016\                               235 Patients (93 Intervention and 115 Control)\                                                                                                                                                                                                                                                                                                                              Secondary outcomes: BP; BMI; Lipids; Renal function (eGFR).                                                                                                                                                                                                                                                                                                
  UK                                  Mean age: 59.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      % male: 57.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      T2DM with HbA1c\>8.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Mean HbA1c: 10.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 135/78\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: 38%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      From six general practices in London                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  Blackberry\                         Patient participants\                                                                                                                      Telephone coaching by nurses to support diabetes management and self-monitoring                                                                                                                   Patient-centred                 Primary outcomes: HbA1c at 18 months\                                                                                                                                                                                                                                                                                                                      18 months
  2013\                               473 Patients (236 Intervention and 237 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: Lipid and TAG profile; eGFR and urine ACR; BP; BMI; Waist circumference; Smoking status; Quality of life; Diabetes self-efficacy; Diabetes support; Depression status; Intensification of diabetes.\                                                                                                                                   
  Victoria, Australia                 Mean age: 62.8\                                                                                                                                                                                                                                                                                                                                                              Others: Health service utilisation; Physical activity; Nutrition                                                                                                                                                                                                                                                                                           
                                      % male: 57%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      T2DM with HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Mean HbA1c: 8.06\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 27%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration 10 (5--14 range)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      59 practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      Practice-based nurses                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

  Capozza\                            Patient participants\                                                                                                                      Text-message-based behavioural intervention for T2DM                                                                                                                                              Patient-centred                 Primary outcome: Change in HbA1c from day 0 to day 180\                                                                                                                                                                                                                                                                                                    6 months
  2015\                               93 patients (58 Intervention; 35 Control)\                                                                                                                                                                                                                                                                                                                                   Secondary outcomes: Patient interaction and satisfaction (CSQ8) with the programme                                                                                                                                                                                                                                                                         
  USA                                 Mean age: 58.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      % male: 35.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      T2DM with HbA1c\>8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      Mean baseline HbA1c 9.1%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Mean baseline BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Recruited from 18 primary clinics                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  Choe\                               Patient participants\                                                                                                                      Pharmacist case management                                                                                                                                                                        Organisational.                 Primary outcome: HbA1c level at 12 months\                                                                                                                                                                                                                                                                                                                 12 month intervention with primary outcome reporting at 12 months and a further 24 month follow-up
  2005\                               80 patients (41 Intervention and 39 Control)\                                                                                                                                                                                                                                                                                                                                Secondary outcomes: Rates of diabetes process measures (LDL, dilated retinal examination, urine ACR or use of ACE Inhibitors, monofilament testing for diabetic neuropathy, by chart review over 24 months); Rate of HbA1c measurement.                                                                                                                    
  USA                                 Age: 51.0 (all less 70)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      % male: 46%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.o%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c 10.1\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 30%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      one clinic\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      one pharmacist case manager                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

  Crowley\                            Patient participants\                                                                                                                      Intensive telemedicine intervention for veterans                                                                                                                                                  Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2015\                               50 patients (25 Intervention and 25 Control)\                                                                                                                                                                                                                                                                                                                                Secondary outcomes: Diabetes self-management (self-care inventory revised); Depression (PHQ-9); Self-reported medication adherence (Morisky medication adherence); BP; Adverse events; Telephone encounters                                                                                                                                                
  USA                                 Age: 60\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      % male: 24%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c\>9%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Definition: Yes, defined as 'persistently poor diabetes'\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Mean HbA1c 10.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean SBP: 127/80\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: 12\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Patients all receiving care by Durham VA primary care and endocrinology                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Dale\                               Patient participants\                                                                                                                      Two intervention telecare groups: (a) Peer-support telecare intervention; (b) Diabetic specialist nurse telecare support                                                                          Patient-centred.                Primary outcome: Self-efficacy (DMSES)\                                                                                                                                                                                                                                                                                                                    6 months
  2009\                               231 (90 (PS) Intervention 1, 44 (DSN) Intervention 2 and 97 Control)\                                                                                                                                                                                                                                                                                                        Secondary outcomes: HbA1c; Cholesterol; BMI. Diabetes distress (PAID)                                                                                                                                                                                                                                                                                      
  England\                            Age: No mean age provided, but wide spectrum of ages from below 50 to over 70 in each of the intervention and control groups.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  Exploratory RCT                     % male: 57%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 8.6%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: No mean, but between 1--15 years mostly.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      29 practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      Peer coaching or diabetes specialist nurse delivered                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  DePue\                              Patient participants\                                                                                                                      Nurse--Community Health Worker Team in American Somoa                                                                                                                                             Organisational.                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2013\                               268 patients (104 Intervention and 164 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: BP; BMI; Dietary intake; Medication adherence; Physical activity; Adapted measures of diabetes beliefs                                                                                                                                                                                                                                 
  US Territory of America Somoa\      Age: 55\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Cluster RCT                         % male: 38%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Intervention did not target poor control per se, mean baseline HbA1c of 9.6% (SD of 2.1%) was deemed eligible for inclusion\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c 9.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      Mean BP: 133/84\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Cluster RCT based on twelve village units\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Nurse care managers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  Edelman\                            Patient participants\                                                                                                                      Enrolment into a GMC with an internist, pharmacist and a nurse or educator that met seven times over 12 months                                                                                    Organisational.                 Primary outcomes: HbA1c\                                                                                                                                                                                                                                                                                                                                   12 months
  2010\                               239 patients (133 Intervention and 106 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: Systolic blood pressure; Adherence to medications; Self-efficacy; Adverse events through structured self-report and medical record review; Health utilisation; Cost data                                                                                                                                                               
  North Carolina and Virginia, USA.   Age: 61.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 96%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      T2DM HbA1c\>7.5 AND (SBP\>140\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      DBP\>90)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Mean HbA1c: 9.2%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 152/84\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: unclear\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Duration of diabetes: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      2 VA centres\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      A care team involving internist, pharmacist, a nurse and educator                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  Edelman\                            Patient participants\                                                                                                                      Nurse case management                                                                                                                                                                             Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    24 months
  2015\                               377 patients (193 Intervention and 184 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: BP; Weight; Physical activity; Self-efficacy; Health literacy; Medication adherence (via self-report)                                                                                                                                                                                                                                  
  USA                                 Age: 58.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 45.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c≥7.5 (and HTN)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      Mean HbA1c 9.1%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 142.2/80.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      nine primary care practices in Duke.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  Farmer\                             Patient participants\                                                                                                                      Nurse-led, multilevel intervention to support medication adherence                                                                                                                                Organisational                  Primary outcome: % days over a 12-week period on which the correct number of doses of main glucose lowering medication was taken each day as prescribed.\                                                                                                                                                                                                  12 weeks (intervention was 8 weeks into a 20-week trial)
  2012\                               211 patients (126 Intervention and 85 Control)\                                                                                                                                                                                                                                                                                                                              Secondary outcomes: Hba1c at 0 and 20 weeks (from protocol); Functional status as per SF 12 Physical and SF 12 Mental; Diabetes treatment satisfaction and satisfaction with nurse; MARS self-reported adherence (range 5--25); % reporting hypoglycaemia                                                                                                  
  UK                                  Age: 63.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 65%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 8.3%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 136.9/78.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: 6.8 years\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      13 practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      Practice nurses                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  Forjouh\                            Patient participants\                                                                                                                      Three intervention groups, reflecting the individual and combined effects of a behavioural and technology intervention; CDSMP and a diabetes self-care software on a PDA                          Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2014\                               376 patients (101 Intervention 1 (CDSMP), 81 Intervention 2 (PDA), 99 Intervention 3 (PDA, CDSMP and 95 Control)\                                                                                                                                                                                                                                                            Secondary outcomes: BMI; BP; Self-management behavioural measures (eg, foot care)                                                                                                                                                                                                                                                                          
  USA                                 Age: 57.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 44.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c: 9.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 134.8/77\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      seven practices involved\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Technology intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Frosch\                             Patient participants\                                                                                                                      A video behavioural support intervention by nurse educators with a workbook followed by five sessions of telephone coaching                                                                       Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    Unclear, possibly over 6 months
  2011\                               201 patients (100 Intervention and 101 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: LDL cholesterol; BP; BMI; Prescribed medications; Diabetes knowledge (23 point diabetes knowledge test); Self-care behaviours (SDSCA)                                                                                                                                                                                                  
  USA                                 Age: 55.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 51.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>8.0\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.6%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 127.7/74.0\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: 9.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      three academic primary care practices and one community based safety net clinic\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Nurse educators                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  Guerci\                             Patient participants\                                                                                                                      A self-monitoring of blood glucose intervention\                                                                                                                                                  Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2003\                               988 patients (510 Intervention and 478 Control)\                                                                                           ASIA study                                                                                                                                                                                                                        Secondary outcomes: Changes in fasting glucose; Symptomatic hypoglycaemia; BP; Weight; Diet; Drugs; Adverse drug event                                                                                                                                                                                                                                     
  France                              Age: 60.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 53.7%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c ≥ (7.5 and 11) diabetes.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      Mean HbA1c 8.95%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean SBP: 139.6, 80.4\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      % insulin baseline: 0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration months: 96.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      265 GPs involved, uncertain number of practices                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  Heisler\                            Patient participants\                                                                                                                      Reciprocal peer support                                                                                                                                                                           Patient-centred                 Primary outcome: HbA1c 6 months\                                                                                                                                                                                                                                                                                                                           6 months
  2010\                               244 patients (126 Intervention and 119 Control (NCM))\                                                                                                                                                                                                                                                                                                                       Secondary outcomes: Medication adherence; Diabetes emotional distress; Diabetes-specific social support; Medication changes; Attendance at clinics                                                                                                                                                                                                         
  USA                                 Age: 62.0\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 100%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c 7.98\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 138.4/76.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: 56%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Two VA facilities\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Nurse and peer case managers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Jacobs\                             Patient participants\                                                                                                                      A pharmacist assisted medication programme intervention                                                                                                                                           Organisational                  Primary outcome: No specific primary outcome given or sample size\                                                                                                                                                                                                                                                                                         12 months
  2012\                               396 patients (195 Intervention and 201 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: HbA1c\<7%; LDL cholesterol\<100 mg/dL; BP\<130/80 mm Hg                                                                                                                                                                                                                                                                                
  USA                                 Age: 62.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 50%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c\>8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c 9.35\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 138.7/78.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      five pharmacists, patients came from practices of 66 primary care physicians.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Jameson\                            Patient participants\                                                                                                                      A pharmacist collaborative management intervention                                                                                                                                                Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2010\                               104 patients (52 Intervention and 52 Control)\                                                                                                                                                                                                                                                                                                                               Secondary outcome: % of patients with a 1.0% decrease in HbA1c                                                                                                                                                                                                                                                                                             
  USA                                 Age: 49.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 49%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥9.0% (two of the population had T1DM)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c: 10.8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 49.6%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      one pharmacist.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  Jovanovic\                          Patient participants\                                                                                                                      Diabetes case management by a nurse or dietician                                                                                                                                                  Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    36 months
  2004\                               362 patients (186 Intervention and 172 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: % participants achieving HbA1c goals medication usage; BP; Lipids; BMI; Frequency of hypoglycaemia                                                                                                                                                                                                                                     
  USA                                 Age: 57.0\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 23.8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>7.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.65%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: 135/79\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: 11.1\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Unclear number of case managers and practices                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Keogh\                              Patient participants\                                                                                                                      Psychological family intervention                                                                                                                                                                 Organisational                  Primary outcome: Hba1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2011\                               121 patients (60 Intervention and 61 Control)\                                                                                                                                                                                                                                                                                                                               Secondary outcomes: Illness perceptions (Brief illness Perception Questionnaire); Psychological well-being (12-item Well-Being questionnaire); BP; BMI; Diabetes self-management (Summary of Diabetes Self-care Activities Questionnaire); Self-Efficacy (UK version Diabetes Self-Efficacy Scale); Family support (Diabetes Family Behaviour Checklist)   
  Ireland                             Age: 58.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 64%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Median HbA1c: 9.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: 138.8/76.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: 52%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration: 9.4\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      One practice\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      One psychologist                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  Kim\                                Patient participants\                                                                                                                      A community-based, culturally tailored behavioural intervention                                                                                                                                   Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    30 weeks (7 months)\
  2009\                               83 patients (41 Intervention and 42 Control)\                                                                                                                                                                                                                                                                                                                                Secondary outcomes: DKT' Self-efficacy (Stanford Chronic Disease Self-Efficacy scale); Self-care (Diabetes self-care activities (SDSCA); Depression (Kim Depression Scale for Korean Americans); Quality of Life (Diabetes Quality of Life Measure (DQOL); Lipids; BP; BMI                                                                                 6-month intervention
  USA                                 Age: 56.4\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 55.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.25%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP 132.1/79.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Uncertain number practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Community nurse delivered                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

  Krein\                              Patient participants\                                                                                                                      Case management by nurse practitioners                                                                                                                                                            Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    18 months
  2004\                               246 patients (123 Intervention and 123 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: LDL; Cholesterol; BP; Health status; Patient satisfaction; Inpatient and outpatient encounters, pharmacy and laboratory use; Semistructured interviews also done                                                                                                                                                                       
  USA                                 Age: 61\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      % male: 97%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c 9.25\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 145/86\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: 59%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration: 11\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      One VA centre, unclear number of practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Two nurse case managers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  Long\                               Patient participants\                                                                                                                      Two interventions:\                                                                                                                                                                               Patient-centred                 Primary outcome: Hba1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2012\                               118 patients (38 Intervention 1 (PM), 40 Intervention 2 (FI) and 39 Control)\                                                              Peer mentoring\                                                                                                                                                                                                                   Secondary outcomes: Patient recollection of hypoglycaemic event                                                                                                                                                                                                                                                                                            
  USA                                 Age: 60\                                                                                                                                   Financial incentivisation of patients                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % male: 94%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c\>8.0% (two patients may have had T1DM)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      HbA1c Mean: 9.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 74%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Diabetes over 10 years: 58%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Unclear number of practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Peer mentors                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Maislos\                            Patient participants\                                                                                                                      A mobile clinic providing interdisciplinary care                                                                                                                                                  Organisational                  Primary outcome:\                                                                                                                                                                                                                                                                                                                                          6 months
  2002\                               82 patients (48 Intervention and 34 Control)\                                                                                                                                                                                                                                                                                                                                Decrease of HbA1c of 0.5% at 6 months\                                                                                                                                                                                                                                                                                                                     
  Israel                              Age: 60.5\                                                                                                                                                                                                                                                                                                                                                                   Secondary outcome: Compliance with study protocol at 6 months                                                                                                                                                                                                                                                                                              
                                      % male: 29.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c≥10%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Mean HbA1c 11.35\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 20%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Duration diabetes: 10\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      two practices involved via one mobile clinic                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Mathers\                            Patient participants\                                                                                                                      Patient decision aid to improve decision quality and glycaemic control                                                                                                                            Professional                    Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2012\                               175 patients (95 Intervention and 80 Control)\                                                                                                                                                                                                                                                                                                                               Secondary outcomes: Decisional conflict scale score- indicator of decision quality; Knowledge and realistic expectations of the risks and benefits; Regret scale                                                                                                                                                                                           
  UK\                                 Age: 64\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Cluster RCT                         % male: 54%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Mean HbA1c: 8.7%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Duration diabetes: 7.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      49 practices involved\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      GPs and nurses from practices delivered intervention                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  McDermott\                          Patient participants\                                                                                                                      Community-based health-worker led case management approach to the care of Indigenous adults with poorly controlled T2DM in primary care services in remote northern Australia                     Organisational                  Primary outcome: HbA1c level at 18 months\                                                                                                                                                                                                                                                                                                                 18 months
  2015\                               213 patients (113 Intervention and 100 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: BP; BMI; Lipids; Medications;\                                                                                                                                                                                                                                                                                                         
  Australia\                          Age: 47.9\                                                                                                                                                                                                                                                                                                                                                                   ACR eGFR; TOFHLA; AQoL instrument;\                                                                                                                                                                                                                                                                                                                        
  Cluster RCT                         % male: 37.6%\                                                                                                                                                                                                                                                                                                                                                               Implementation Fidelity                                                                                                                                                                                                                                                                                                                                    
                                      HbA1c≥8.5 (69mmol/mol)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean HbA1c 10.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 131/79.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: 44.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      12 remote communities in north Queensland.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

  McMahon\                            Patient participants\                                                                                                                      Web-based care management                                                                                                                                                                         Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2005\                               104 patients (52 Intervention and 52 Control)\                                                                                                                                                                                                                                                                                                                               Secondary outcomes: SBP; DBP; TAG; LDL cholesterol; HDL cholesterol                                                                                                                                                                                                                                                                                        
  USA                                 Age: 63.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 99%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥9%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Mean HbA1c: 10.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: 140/81\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: 54%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Duration diabetes: 12.3 years\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practice number unclear\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Care manager available                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

  Mons\                               Patient participants\                                                                                                                      Supportive telephone counselling                                                                                                                                                                  Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    18 months
  2013\                               204 patients (103 Intervention and 101 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: SBP; DBP; Cholesterol; Health-related quality of life (Short Form General Health Survey: SF-12); Symptoms of depression: Geriatric depression scale                                                                                                                                                                                    
  Germany                             Age: 67.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 61%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c: 8.1%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 137.5/80\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Duration diabetes: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      10 GP practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Practice nurses                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

  O'Connor\                           Patient participants\                                                                                                                      Telephone Outreach to Improve Medication Adherence and Metabolic Control in Adults With Diabetes                                                                                                  Organisational                  Primary outcome: Medication adherence (at least one prescription fill within 60 days of prescription date)\                                                                                                                                                                                                                                                6 months
  2014\                               1102 patients (569 Intervention and 533 Control)\                                                                                                                                                                                                                                                                                                                            Secondary outcomes: Medication persistence (two or more prescription fills within 180 days); HbA1c; BP; Lipids                                                                                                                                                                                                                                             
  USA\                                Age: 43%≥65 years.\~61 mean\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
  Cluster RCT                         % male: 51.3%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c≥8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
                                      Mean HbA1c: 9.8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Large medical groups in California.\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      Clusters defined on their linkage to primary care physicians.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Odegard\                            Patient participants\                                                                                                                      A pharmacist intervention care management intervention                                                                                                                                            Organisational                  Primary outcome: HbA1c 12 months\                                                                                                                                                                                                                                                                                                                          6 month intervention but HbA1c at 12 months
  2005\                               77 patients (43 Intervention and 34 Control)\                                                                                                                                                                                                                                                                                                                                Secondary outcomes: Medication appropriateness (Medication Appropriate Index/MAI); Self-reported adherence by questionnaire                                                                                                                                                                                                                                
  USA                                 Age: 51.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 57%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥9.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 10.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: 32%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Duration diabetes: 7.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      seven primary care clinics\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Pharmacists: Unclear number                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

  Palmas\                             Patient participants\                                                                                                                      CHW intervention in an Hispanic population                                                                                                                                                        Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2014\                               360 patients (181 Intervention and 179 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: SBP; DBP; LDL cholesterol; Medication adherence; Dosage and intensity; Physical activity; Diet; Depression                                                                                                                                                                                                                             
  USA                                 Age: 57.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 38%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 8.7%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 136/81\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Duration diabetes: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Unclear number GP practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Two community health workers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Phillis- Tsimikas\                  Patient participants\                                                                                                                      Peer-led diabetes education programs in high-risk Mexican Americans                                                                                                                               Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    10-month\
  2011\                               207 patients (104 Intervention and 103 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: Lipids; BP; BMI; Self-management behaviours and depression (in separate publication)                                                                                                                                                                                                                                                   intervention was 4 months and primary outcome was 6 months after this
  USA                                 Age: 50.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 29.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c: 10.4%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Mean BP: 122.6/75\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      Duration diabetes: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Unclear number GP practices participating\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Peer educators                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

  Polonsky\                           Patient participants\                                                                                                                      Self blood glucose monitoring                                                                                                                                                                     Patient-centred                 Primary outcome: Hba1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2011\                               499 patients (256 Intervention and 227 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: Treatment intensification; Total number of visits with medication or lifestyle modifications; Time to the first treatment change; Frequency of SMBG; GWB from WHO-5 Well-Being Index                                                                                                                                                   
  USA\                                Age: 55.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
  Cluster RCT                         % male: 53.2%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Mean HbA1c: 8.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % on insulin: 0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Duration diabetes: 7.6\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      34 GP practices participating                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Protheroe\                          Patient participants\                                                                                                                      LHT interviews with patients, creating a self-management plan, with supportive phone calls                                                                                                        Organisational                  Feasibility study\                                                                                                                                                                                                                                                                                                                                         7 months
  2016\                               76 Patients (37 Intervention and 39 Control)\                                                                                                                                                                                                                                                                                                                                Outcomes included: Deprivation; Health literacy; Diabetes self-care; Diabetes Quality of Life; Diabetes UK Scale Items; Health-related Quality of Life; Warwick- Edinburgh Mental Well-Being; Illness perception; Health status measure; Resource use, HbA1c                                                                                               
  UK\                                 Mean age: 63.1\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
  Feasibility study                   % male: 50.3%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      T2DM with HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Mean HbA1c: 9.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: 61%\>5 years\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      From six family doctor practices                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  Quinn\                              Patient participants\                                                                                                                      Mobile phone-based treatment/behavioural coaching intervention                                                                                                                                    Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2011\                               Cluster trial, three intervention groups, one control\                                                                                                                                                                                                                                                                                                                       Secondary outcomes: PHQ-9 questionnaire for depressive symptoms; Self-completion patient outcome instrument; Diabetes Distress Scale; BP; Lipids; Hypoglycaemic events; Hospitalisations and ED visits                                                                                                                                                     
  USA\                                163 patients (Intervention 1 (CO) 23, Intervention 2 (CPP) 22, Intervention 3 (CPDS) 62 and Control 56)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Cluster RCT                         Age: 52.9 (weighted average)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      % male: 52.5% (weighted average)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.4\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean SBP: 131/NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Duration diabetes: 8.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      26 GP practices participating                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

  Rothman\                            Patient participants\                                                                                                                      A primary care-based disease management programme delivered by trained pharmacists                                                                                                                Organisational                  Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2005\                               217 patients (112 Intervention and 105 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: BP; Aspirin; Lipids; Diabetes Knowledge\                                                                                                                                                                                                                                                                                               
  USA                                 Age: 55.5\                                                                                                                                                                                                                                                                                                                                                                   Satisfaction (Diabetes Treatment Satisfaction Questionnaire); Use of clinical services; Adverse events; Process measures (time spent with patients and medication changes)                                                                                                                                                                                 
                                      % male: 44%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 11\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
                                      Mean BP: 138.5/81\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: 39%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Duration diabetes: 8.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Three pharmacists                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       

  Schillinger\                        Patient participants\                                                                                                                      Two interventions:\                                                                                                                                                                               Patient-centred                 Primary outcome: Self-management behaviour\                                                                                                                                                                                                                                                                                                                12 months
  2009\                               339 patients (112 intervention 1 (ATSM), 113 intervention 2 (GVC) and 114 Control)\                                                        Self-Management Support via (a) ATSM and (b) GMVs                                                                                                                                                                                 Secondary outcomes: PACIC; Diabetes Quality Improvement Programme; Interpersonal Processes of Care for Diverse Populations (IPC) instrument; Self-management behaviour (foods, diets, exercise, self-monitoring); SF-12 instrument for QoL; Functional status-Likert scale; HbA1c; SBP; DBP; BMI                                                           
  USA                                 Age: 56.1\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 41%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 140/77.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: 38%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Duration diabetes: 9.5\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Uncertain number GPs---in a safety net health system                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  Sen\                                Patient participants\                                                                                                                      Financial incentives for home-based monitoring---two interventions                                                                                                                                Financial                       Primary outcome: Adherence over 3 months\                                                                                                                                                                                                                                                                                                                  12 weeks
  2014\                               75 patients (21 Intervention 1 (low), 26 Intervention 2 (high) and 28 Control)\                                                                                                                                                                                                                                                                                              Secondary outcome: HbA1c                                                                                                                                                                                                                                                                                                                                   
  USA                                 Age: 54.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 36%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5% (90%--95% had T2DM from personal correspondence with author)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean HbA1c 9.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 132.9/86.1\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      one practice                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Sugiyama\                           Patient participants\                                                                                                                      Diabetes self-management education by trained health educators.                                                                                                                                   Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2015\                               516 patients (258 Intervention and 258 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: Change Mental Component Summary Score (MCS-12) from the SF-12; Social support score from the Diabetes Care Profile                                                                                                                                                                                                                     
  USA                                 Age: 63\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      % male: 30%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Participants were recruited from senior centres, churches, community clinics and Los Angeles County Community and Senior Service Centres                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

  Tang\                               Patient participants\                                                                                                                      Online disease management of diabetes                                                                                                                                                             Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    12 months
  2013\                               415 patients (203 Intervention and 213 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: SBP; DBP; LDL; 10-year Framingham risk; Satisfaction; Psychosocial well-being; Healthcare utilisation                                                                                                                                                                                                                                  
  USA                                 Age: 54\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      % male: 60%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      HbA1c≥7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 9.3\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 126.6/72.7\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Uncertain number practices                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

  Taylor\                             Patient participants\                                                                                                                      NCM                                                                                                                                                                                               Organisational                  Primary outcome: % of patients in 'target' HbA1c\                                                                                                                                                                                                                                                                                                          12 months
  2003\                               169 patients (84 intervention and 85 control)\                                                                                                                                                                                                                                                                                                                               Secondary outcomes: Total cholesterol; HDL cholesterol; LDL cholesterol; TAGs; Glucose; Microalbuminuria; SBP; DBP; Processes of care (foot, eye, dental examination and influenza shot); Psychosocial (SF 26 for QoL and Duke Activity Status); Patient and physician satisfaction; Medical utilisation (physician visits)                                
  USA                                 Age: 55.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 52.7%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c\>10.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      Mean HbA1c: 9.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 127.5/72.8\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
                                      % insulin baseline: NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Mean diabetes duration NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Uncertain number practices\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Nurse care managers                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  Thom\                               Patient participants\                                                                                                                      Peer health coaching                                                                                                                                                                              Patient-centred                 Primary outcome: HbA1c\                                                                                                                                                                                                                                                                                                                                    6 months
  2013\                               299 patients (151 Intervention and 148 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: % patients whose HbA1c dropped 1%; % patients with a HbA1c less 7.5; LDL; SBP; BMI                                                                                                                                                                                                                                                     
  USA                                 Age: 55.2\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
                                      % male: 47.8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      HbA1c≥8.0%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Mean HbA1c: 10.0\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
                                      Mean BP: 143.2/NR\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                      % insulin baseline: 55%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration: 8.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      six practices included\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      Peer coaches                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

  Wild\                               Patient participants\                                                                                                                      Supported telemonitoring involving twice-weekly self-measurement of glucose and transmission to a general practitioner                                                                            Patient-centred                 Primary outcome: HbA1c at 9 months\                                                                                                                                                                                                                                                                                                                        9 months
  2016\                               231 Patients (160 Intervention and 161 Control)\                                                                                                                                                                                                                                                                                                                             Secondary outcomes: BP; BMI; Lipid and TAG profile; eGFR and urine ACR; UKPDS risk score; Anxiety and Depression Score; Quality of life; Diabetes Self-efficacy; Self-reported physical activity, alcohol intake, exercise tolerance and diabetes knowledge; Healthcare utilisation                                                                        
  UK                                  Mean age: 61\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
                                      % male: 66.8%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
                                      T2DM with HbA1c\>7.5%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
                                      Mean HbA1c: 8.9\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      Mean BP: 134/79\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
                                      % insulin baseline: 26%\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                      Mean diabetes duration 7.4\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
                                      Practitioner and practice participants\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
                                      From 44 practices from four UK regions                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ACR, albumin--creatinine ratio; AQoL, assessment of quality of life; ASIA, auto-surveillance intervention active; ATSM, automated telephone self-management support; BMI, body mass index; BP, blood pressure; CDSMP, chronic disease self-management [programme]{.ul}; CHW, community health worker; CO, coach-only; CPDS, coach primary care provider portal with decision support; CPP, coach primary care physician portal; CSQ8, client satisfaction scale 8; DBP, diastolic blood pressure; DKT, diabetes knowledge test; DMSES, diabetes management self efficacy scale; DQOL, diabetes quality of life measure; DSN, diabetes specialist nurse; ED, emergency department; eGFR, estimated glomerular filtration rate; FI, financial incentivisation; GMC, general medical clinic; GMV, group medical visits; GWB, global well-being; HDL, high-density lipoprotein; HTN, hypertension; IPC, Interpersonal Processes of Care for Diverse Populations; LDL, low-density lipoprotein; LHT, lay health trainer; MAI, medication appropriate index; MARS, medication adherence rating scale; MCS-12, mental component summary score; NCM, Nurse care management; NR, not recorded; PACIC, Patient assessment of chronic illness care; PAID, problems areas in diabetes scale; PDA, personal digital assistant; PD-TE, Project Dulce technology-enhanced; PHQ-9, Patient Health Questionnaire 9; PM, peer mentoring; PS, peer support; SBP, systolic blood pressure; SDSCA, Summary of Diabetes Self-care Behaviours Scale; SF-12, Short-Form general health survey; SMBG, self-monitoring blood glucose; TAG, Triacylglycerides; T2DM, type [2]{.ul} diabetes mellitus; TOFHLA, test of functional health literacy for adults; UKPDS, UK prospective diabetes study; VA, veteran's affairs.

Interventions were all complex with multiple components. Studies were categorised based on the predominant intervention element using the EPOC taxonomy. The included interventions were categorised as predominantly patient-centred (n=20, 48%), organisational (n=20, 48%), financial (n=1, 2%) or professional (n=1, 2%). One study[@R44] comprised two intervention arms with a patient-centred and financial intervention (included as a patient-centred predominant intervention in our analysis). Descriptions of the interventions are outlined in [table 1](#T1){ref-type="table"}.

The 20 patient-centred interventions in our review included 4 telephone-based,[@R34] 5 computerised/mobile phone-based,[@R32] 1 video-based,[@R51] 5 peer-support-based,[@R30] 3 self-monitoring-based[@R37] and 2 -culturally supportive self-management interventions.[@R39] The 20 organisational interventions included 5 pharmacist interventions performing case management,[@R35] 6 nurse case management interventions,[@R23] 3 web-based/telemedicine/telephone case management interventions,[@R24] 3 new-clinic-based interventions,[@R43] 1 community health-worker intervention,[@R62] 1 psychological intervention[@R22] and 1 lay health worker intervention.[@R67] Eight interventions had an mHealth or telehealth component.[@R33] More detailed descriptions of the interventions are outlined in online [supplementary appendix 3](#SP3){ref-type="supplementary-material"}.

10.1136/bmjopen-2016-015135.supp3

Risk of bias {#s3b}
------------

All 42 studies were RCTs, with six being cluster RCTs. Overall, 25 studies were classified as having a predominant low-risk of bias (59.5%),[@R22] 13 studies had an unclear-risk (31%)[@R30] and 4 RCTs were classified as having a high-risk of bias (9.5%)[@R43] (see online [supplementary appendix 4](#SP4){ref-type="supplementary-material"}). Blinding of outcome assessment was classified as low-risk in all studies. Attrition bias was evident in seven studies. Online [supplementary appendix 5](#SP5){ref-type="supplementary-material"} outlines the summary judgements for both overall risk of bias and predominant intervention type, which were used in the meta-regression analysis.

10.1136/bmjopen-2016-015135.supp4
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There was no evidence of publication bias in the studies included in the HbA1c (p=0.37) or SBP analysis (p=0.54). However, there was some evidence of publication bias in the studies included in the DBP analysis (p\<0.01) (see online [supplementary appendixes 6(a)](#SP6){ref-type="supplementary-material"} and [6(b))](#SP7){ref-type="supplementary-material"}.
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Primary outcomes {#s3c}
----------------

### HbA1c {#s3c1}

Overall 40 of the 42 studies were included in a meta-analysis, which found a MD in HbA1c of −3.7 mmol/mol (−0.34%; 95% CI −0.46% to −0.22%) favouring intervention groups, but with statistical heterogeneity (I^2^=69%). [Figure 2A](#F2){ref-type="fig"} outlines the overall effect of interventions on HbA1c, across EPOC categories.

![Effects of interventions on HbA1c, with intervention-type subgroups.](bmjopen-2016-015135f02){#F2}

Subgroup analyses were performed based on the predominant intervention type ([figure 2A](#F2){ref-type="fig"}), the baseline HbA1c level ([figure 2B)](#F3){ref-type="fig"}, study duration ([figure 2C](#F4){ref-type="fig"}) and study quality ([figure 2D](#F2){ref-type="fig"}).

![Effects of interventions on HbA1c, with baseline HbA1c subgroup.](bmjopen-2016-015135f03){#F3}

![Effects of interventions on HbA1c, with baseline study duration subgroups.](bmjopen-2016-015135f04){#F4}

![Effects of interventions on HbA1c, with baseline study quality subgroup.](bmjopen-2016-015135f05){#F5}

These analyses suggested that organisational interventions (MD in HbA1c of −5.2 mmol/mol (−0.42%; 95% CI −0.66% to −0.18%; I^2^=79%) had better improvements in HbA1c than patient-centred interventions (−0.30%; 95% CI −0.43% to −0.18%; I^2^=48%) (p=0.05). Similarly interventions performed when the baseline population-HbA1c was over 80 mmol/mol (9.5%) (MD in HbA1c of −6.3 mmol/mol (−0.58%; 95% CI −0.81% to −0.35%; I^2^=75%) had better improvements in HbA1c than populations with a baseline-HbA1c\<9.5% (−0.17%%; 95% CI −0.29% to −0.05%%; I^2^=51%) (p=0.002). Study duration did not appear to affect HbA1c ([figure 2C](#F2){ref-type="fig"}). Lastly, studies with a low-risk of bias (MD in HbA1c was −2.8 mmol/mol (−0.26%; 95% CI −0.39% to −0.13%; I^2^=59%) appeared to have a smaller reduction in HbA1c compared with unclear (−0.49%%; 95% CI −0.84%% to −0.15%; I^2^=81%) and high-risk studies (−0.41%; 95% CI −0.74% to −0.09%; I^2^=61%), but there was no evidence of a statistically significant difference (p=0.35). Though not considered in our original protocol, subgroup analysis did not highlight additional benefit from those interventions (included in both organisational and patient-centred intervention types), which had a telemedicine or mHealth component (see online [supplementary appendix 7](#SP8){ref-type="supplementary-material"}).[@R33]
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As the overall results showed statistical heterogeneity, meta-regression analysis was also conducted to explore the components of this heterogeneity. As with the meta-analyses, higher baseline HbA1c was associated with a greater reduction in HbA1c (β-Coefficient: −0.27; 95% CI −0.41 to --0.13; p\<0.001). The predominant-intervention type, risk of bias and study-duration were not associated with improved glycaemic control.

### Blood pressure {#s3c2}

Overall there was small improvement in SBP in the 26 interventions included in the meta-analysis, (MD SBP: --1.13 mm Hg (95% CI −2.19 to --0.08)) with moderate heterogeneity (I^2^=47%) (see online [supplementary appendix 8](#SP9){ref-type="supplementary-material"}).[@R22] DBP improved modestly in the 22 studies included in the meta-analysis (MD DBP: --1.37 mm Hg (95% CI −2.25 to --0.50)) with moderate heterogeneity (I^2^=44%) (see online [supplementary appendix 9](#SP10){ref-type="supplementary-material"}).[@R22]
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In the subgroup analysis, organisational interventions appeared to improve SBP modestly (MD SBP: --2.69 mm Hg; 95% CI −5.11 to --0.26; I^2^=57%) compared with patient-centred interventions (MD SBP: --0.52 mm Hg; 95% CI −1.41 to 0.38; I^2^=20%) which showed no statistically significant improvement (see online [supplementary appendix 8](#SP9){ref-type="supplementary-material"}). However, there was no evidence of a statistically significant difference between intervention types. Similarly with DBP, organisational interventions appeared to improve DBP modestly (MD DBP: −2.87 mm Hg; 95% CI −4.29 to --1.45; I^2^=30%) compared with patient-centred interventions (MD DBP: −1.37 mm Hg; 95% CI −1.42 to 0.2; I^2^=30%) (see online [supplementary appendix 9](#SP10){ref-type="supplementary-material"}) and there was evidence of a statistically significant difference (p=0.007). Meta-regression analysis was not conducted for SBP or DBP, as significant heterogeneity was not present on the overall effect sizes.

### Lipids {#s3c3}

Twenty of the 42 studies reported total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol or triacylglicerides.[@R23] Statistically significant improvements in lipids were only demonstrated in 4 of these 20 studies.[@R31] Baseline lipid levels were generally not reported. Eleven of the 20 studies reported data relating to total cholesterol. Meta-analysis was undertaken on these studies, which indicated a modest improvement in total cholesterol, favouring intervention groups (MD total cholesterol -- 4.29 mg/dL (95% CI −7.68 to --0.89); I^2^=0%) (see online [supplementary appendix 10](#SP11){ref-type="supplementary-material"}).[@R35]
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Secondary outcomes {#s3d}
------------------

All but 1 of the 42 included studies reported at least one of the eligible secondary outcomes (see online [supplementary appendix 11](#SP12){ref-type="supplementary-material"}). Overall, interventions had very limited effect on secondary outcomes. Twenty-six studies reported other physical outcomes (eg, body mass index (BMI) and estimated glomerular filtration rate). Of the 15 studies that reported on weight or BMI, only one showed significant improvement.[@R56] Ten studies reported mental health outcomes[@R36] with two showing a significant improvement in the Change Mental Component Summary Score and the Short Form-12 Mental Health Score.[@R64] Twenty-eight studies reported PROMs, with 11 showing an improvement with the intervention. Ten studies reported medication adherence outcomes, with two showing improvement. Eighteen studies reported utilisation outcomes, with four improving processes of care.

10.1136/bmjopen-2016-015135.supp12

Discussion {#s4}
==========

Statement of principle findings {#s4a}
-------------------------------

Healthcare interventions have positive, although modest, effects on HbA1c in poorly controlled T2DM. Interventions targeting those with a higher baseline HbA1c (≥80 mmol/mol (9.5%)) show the greatest effects. There was also evidence of a modest impact on both blood pressure and lipids, though baseline control of these risk factors was generally good. Generally, little effect on secondary outcomes was found. Our results suggest that a targeted approach to T2DM management, focussing on individuals with very poor glycaemic control, may represent a prudent strategy for future management.

Strengths and weaknesses of the study {#s4b}
-------------------------------------

The methodology of our systematic review addresses key credibility issues.[@R69] The research question was sensible, our search of the literature was exhaustive and our results are outlined clearly for primary and secondary outcomes. The effect of baseline HbA1c was consistent across studies, biologically plausible and was an a priori hypothesis.[@R70]

We performed meta-regression to explore the heterogeneity, which also confirmed the increased effectiveness of interventions on those with HbA1c ≥80 mmol/mol (9.5%). However, a major limitation is that meta-regression is usually underpowered to detect anything but very large associations. Meta-regression considers the interactions between trial level covariates and the treatment effect, but it inherits difficulties of interpretation attached to non-randomised studies, as it is not possible to randomise patients to one covariate value or another, so causality cannot be attached its findings.[@R71] Though we do not believe the subgroup findings occurred by chance, there remained high heterogeneity and we explored between-study comparisons rather than within-study comparisons.[@R70] There was some evidence of publication bias in the DBP analysis, but this was not present for the 22 studies reporting SBP. It should also be noted that the power of Egger's test is low when the number of studies is small and should only be used if the analysis includes a range of study sizes.

This study will inform researchers regarding the range of interventions that have been deployed to target patients with poorly controlled T2DM. There is no specific definition for 'poor control' of T2DM in the literature, but by including all studies that had patients with a HbA1c \>59 mmol/mol (7.5%), we captured the full range of poor glycaemic control. Studies examining poor control of HbA1c possess a risk of regression towards the mean. However, all included studies were RCTs with control groups, which should have accounted for this. Targeted interventions in poorly controlled T2DM need to be distinguished from interventions, which are designed to intensively reduce HbA1c in all patients. Though persons with very poor glycaemic control are also at risk of the adverse effects of hypoglycaemic agents, targeting this population is more likely to reach the right balance of reducing harms of overtreatment and maximising potential benefits.[@R18] The relative importance of targeting glycaemic or cardiovascular risk has been debated in the literature.[@R17] We did not account for medication use in the studies, but given that all included studies were RCTs, which would balance out delivery of medications, we think that differences relating to underlying medication usage relate to how different interventions types promote the intensification of medications.

Comparison with other studies {#s4c}
-----------------------------

The existing literature examining healthcare interventions to improve glycaemic control has focused on a range of approaches. There have been systematic reviews of interventions including QI initiatives, education, self-management support, case-management, adherence to medication and professional interventions, though as outlined previously, most have not specifically targeted patients with poor glycaemic control.[@R8]

A synthesis of 27 systematic reviews and 347 RCTs identified the cost-effectiveness of self-management interventions in T2DM in all patients with T2DM.[@R72] This overview included studies that targeted all patients with T2DM and found very good evidence that education improves blood glucose control in patients with T2DM in the short term (less than 12 months) and that behavioural and psychological interventions are associated with modest improvements in blood glucose control (HbA1C).[@R72] A review of computer-based diabetes self-management interventions to manage T2DM reported a small beneficial effect on blood glucose control (MD of −0.2%).[@R74] Another recent systematic review of 118 self-management interventions found improvements in HbA1c in 62% of studies. The overall mean effect was to reduce HbA1c by −0.57%, although patients with persistently elevated HbA1c over 9 had greater improvements.[@R75] In our review, patient-orientated interventions, such as self-monitoring of blood glucose and self-management interventions, seemed to be less effective than organisational interventions.

Case management by nurses and other professionals and case management in socially disadvantaged have been shown to be beneficial when targeted at all patients with T2DM and our review supports this conclusion for poorly controlled populations.[@R5] Pharmacist-based interventions have been studied, mainly in outpatient settings or in US primary care and have been found to be effective and cost-effective.[@R79] The five pharmacist interventions in our review, targeting patients with poorly controlled T2DM, showed mixed results, but overall had predominantly positive effects on HbA1c.

Attention to, and reporting of, intensification of antidiabetic medications and patient's adherence to treatment regimens are needed to achieve optimal glycaemic control.[@R81] Evidence regarding adherence in T2DM is mixed. A previous systematic review of 21 studies that included 14 RCTs to enhance T2DM treatment adherence in community and hospital settings found that few studies measured or assessed adherence and that interventions to improve adherence did not show benefits or harms.[@R83] A review by Farmer *et al* found limited evidence of effect for interventions promoting the monitoring of medication use and brief messaging to support medication adherence in patients with T2DM, though the included studies did not specifically target patients with poorly controlled diabetes.[@R84] Only 10 of the 42 included studies in our review looked at adherence to medications as an outcome and only 2 of these 9 studies had a statistically significant effect on adherence.[@R49] The baseline level of adherence varied considerably and studies used different scale ranges.

Our review identified only one professional-based interventions in poorly controlled T2DM, through a physician decision aid.[@R42] Two systematic reviews have examined the impact of clinical decision support systems (CDSS) on the management of T2DM in primary care, between them looking at 28 trials, with varying results but none of these CDSS interventions were designed to promote intensification of prescribing in persons with poor glycaemic control.[@R85]

Future research {#s4d}
---------------

There is a need for further research examining professional-based interventions in poorly controlled T2DM, such as CDSS, which promote intensification of medications.[@R81] Studies from jurisdictions outside North America on poorly controlled populations would also be welcome. An individual patient data meta-analysis would answer further questions not possible in this review and future research should attempt to obtain individual-level patient data. It is likely that most successful interventions have their impact as a result of intensification of medicines and/or improving adherence to medicines.[@R81] As adherence was not measured in most of the studies and intensification poorly documented, it is important that future interventions report on these findings. Furthermore organisational interventions could incur significant costs to a health system, so cost-effectiveness analyses on future interventions should be undertaken to ensure the modest improvements in HbA1c are beneficial for the health systems.

In conclusion, clinicians and policy makers, when considering organisation of care for T2DM, should focus their effects on those patients with very poor glycaemic control (≥80 mmol/mol (9.5%)). Prioritising interventions that emphasise structured organisation of care, which can include intensification and adherence to medications, also seem more likely to deliver optimal results in terms of glycaemic control for T2DM patients.
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